ABSTRACT Reproductive isolation in four Sumatran Epilachna species was studied by testing 1) food preference, 2) mate choice, 3) sperm viability and 4) hybrid viability.
The phytophagous ladybeetles belonging to the subfamily Epilachninae are characterized by considerable variation in food habits both among and within species and the relatively small differences in external morphology among species (Katakura, 1981 (Katakura, , 1988 Hoshikawa, 1983) . Thus, they are suitable materials for the study of speciation by shifts in host plant usage (Katakura, 1981; Hoshikawa, 1983) . Although many studies on reproductive isolation have been carried out using Japanese sympatric Epilachna species (Katakura, 1981; Nakano, 1987; Katakura et al., 1989) , reproductive isolation in Epilachna in other regions has not been studied. To elucidate the speciation process in Epilachninae, discerning reproductive isolation mechanisms between species with various levels of divergence is indispensable.
In West Sumatra four Epilachna species, that is, E. vigintioctopunctata, E. enneasticta, E.
septima, and E. dodecastigma (abbreviated as Ev, Ee, Es, and Ed, respectively), occur abundantly and attack solanaceous and cucurbitaceous crops (Katakura et aI., 1988) . These four species reproduce all the year round (Nakano, unpubl.) . Further, their altitudinal distributions largely overlap between 400 and 1000 m in regions where food plants are cultivated side by side in small gardens (Nakano, unpubl. (Katakura, 1982; Nakano, 1987) , field-collected adults were also used for the observation of mate choice behavior (2-1). The remaining adults of each species were reared in mass and allowed to lay eggs. First instar larvae and virgin adults obtained from these eggs were used in experiments on larval food preference (1-2) and mate choice (2-2), observation of sperm viability (3) and test of hybrid viability (4). Rearing of Ee, Ed and Es was done on the host species they were collected, while Ev was reared with Solanum torvum, one of the known food plants in West Sumafia (Katakura et aI.,1988) . Food was renewed every day.
The rearing and experiments were canied out under a relatively constant temperature (24.5-27.0"C) and narural day length (l2LlzD) at the Sumatra Nature Study Laboralory, Andalas University, Padang. l. Food see Table 1 ). Es utilizes Momordica charantia and Ed feeds on other four cucurbits in the field see 
DISCUSSION
Four Epilachna species used in the present study were collected in and near Padang situated close to the equator (0o53' S, l00o2l' E). The climate in this area lacks distinct cycle of wet and dry seasons and annual rainfall reaches 4100 mm (Inoue & Nakamura, 1990) . Since food plants of four Epitachnc species grow and the four Epilachnn species also reproduce all the year round (Nakano, unpubl.) , seasonal isolation is not an effective potential isolating mechanism. Katakura et al. (1988) clarified the altitudinal distribution and food plants of four Epilachna species. Their results and ours (Table 1) provide information on habitat isolation through food plant preference. According to Katakura et al. (1988) , the altitudinal distributions of four species largely overlapped between 400 and 1000 m: Ev 0-1,400 m, Ee 400-1,400 m, Es and Ed 0-1000 m. Further, food plants of four species are frequently cultivated side by side in small gardens (Nakano, unpubl.) (Nakano et al., unpubl.) . Thus, it is suggested that sympatric relationships among four species were formed relatively recently and four Epilachna species probably had already been isolated when the present relationship between Epilachna and their food plants was established.
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